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: PHASE I REPORT 
a "i NATIONAL DAM SAFETY PROGRAM 
: | Name of Dam: STILWELL LAKE DAM (I.D. NO. 770) 
: | i State Located: NEW YORK 
: bo County Located: ORANGE : 
E | f Stream: POPOLOPEN BROOK ~ 
X F Date of Inspection: DECEMBER 5, 1978 
d ASSESSMENT ; 
[ Visual observations made during the course of the inspection did 
: not indicate any severe structural deficiency or mechanical malfunction 
- & 1! which would adversely affect the immediate safety or stability of the dam. 
ae 2 


The total discharge capacity of the spillway and the regulating out- 
lets is approximately 39,975 cfs. This is greater than the estimated Probable 
Maximum Flood (PMF) of 24,245 cfs, therefo.2, the project discharge capa- 
city is adequate. 


N 


| 


: 


No remedial measures are required to assure the safety of the dam 
at the present time. : 


ee 


Some measures are recommended and included in Section 7 of the 


Inspection Report. 


Eugene O'Brien, P.E. 
New York No. 29823 
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PHASE I INSPECTION REPORT 
NATIONAL DAM SAFETY PROGRAM 
STILWELL LAKE DAM, INVENTORY NO. 770 
HUDSON RIVER BASIN 
ORANGE COUNTY, NEW YORK 


SECTION 1 ~ PROJECT INFORMATION 
1,1 GENERAL 


a. Authority. 

The Phase 1 Inspection reported herein was authorized by the 
DEPARTMENT OF THE ARMY, NEW YORK DISTRICT, CORPS OF ENGINEERS 
by Contract No. DACW 51-78-C-0024, Modification No. P 00002, in 
fulfillment of the request by the Commandant, United States Military Acad- 
emy in accordance with criteria specified in the National Dam Inspection 
Act, Public Law 92-367, 8 August 1976. 


b. Purpose of Inspection 
The purpose of this inspection and report is to investigate and 


evaluate the existing conditions of subject dam in order to: identify defici- 
encies and hazardous conditions; determine if they constitute hazards to 
human life or property; and notify the Commandant of the United States Mili- 
tary Academy of these results along with recommendations for remedial 
measures where necessary. 


1,2 DESCRIPTION OF THE PROJECT 


a. Description of Dam and Appurtenances 
Stilwell Lake Dam is a concrete gravity dam which trends about 


north-south and consists of a dropped center spillway and eight non-overflow 
monoliths. The length of spillway is 160 feet. The height of spillway crest 
is at E] 602.0, about 43 feet above the bedrock foundation, The lengths of 
the north and south non-overflow monoliths are 120 feet and 200 feet, respec- 
tively, The maximum height of the non-overflow monolith is about 61 feet 
above its foundation. The differential height between the top of the non- 
overflow monolith at E1 617.8 and spillway crest is 15.8 feet. 


Two spray walls are located along both sides of the spillway to 
contain the flows. The spray walls are extended downstream by gravity re- 
taining walls with stone fitled drains behind the walls. 


Two core walls 85 feet and 35 feet long are extended from the ends 
of the north and south non-overflow monoliths respectively into sound rock. 


An intake chamber is provided in the north non-overflow monolith 
approximately 46 feet north of the spillway. The chamber has two 20-inch 
| diameter Sluice gates at different elevations which control discharges through 
20-inch diameter cast iron pipes. A steel "A" type hoist frame, located at 
the top of the chamber, can be used to lower and raise the intake screens. 


‘ A 36-inch diameter cast iron low level outlet pipe, located 15 feet | 
. | south of the spillway centerline, can be used to lower the water Jeve] in the 
F reservoir for maintenance and in the case of an emergency. A he]l-mouth pipe 
entrance is provided with bar screen. Stoplogs are also provided to permit 
[ repairs to the valve located inthe drainage and grouting gallery. 


A 5-foot wide by 7-foot high drainage and grouting gallery is lo- 
; cated in the spillway monoliths at E1565 and extends into both non overflow 
. : monoliths. Access to the gallery is provided by two gates on the downstream 
iS face of the non-overflow sections. Pipes, 3 inches in diameter on5~-foot 
fi centers, have been drilled for the purpose of creating a grout curtain. Pres- 
* sure relief pipes, 6 inches in diameter on 20 foot centers, are provided near 
the downstream face of the gallery wall with outlets draining into a gutter, 
i, Seepage collected in the gutter can be emptied through two 6-inch diameter 
drains leading to the downstream face of the spillway. 


[| b. Location 
‘ The dam is located approximately 5 miles southwest of the United 
States Military Academy, about 2 1/2 miles west of the town of Fort Montgomery. 


2 ee 
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c. Size Classification 
a The dam is greater than 40 feet high but less than 100 feet high, 
| | therefore, classified as an "intermediate" dam. 


; d. Hazard Classification 
[i The dam is in the "Significant" hazard potential category because 
: of the few isolated homes located a short distance downstream from the dam. 


li e, Qwnership 
“ Stilwell Lake Dam is owned by the United States Military Academy. 


fhe day-to-day operation and maintenance of the operating facilities is man- 
aged by the Water Plants Section of the Utilities Division. The maintenance 
of the dam is managed by the Buildings and Structures Section of the Buildings 
and Grounds Division, Both Divisions are directly responsible to the Direct- 
orate of Facilities Engineering, United States Military Academy. 
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The impoundment provided by the dam is for water supply and 
recreational purposes. 
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f f. Use of Dam 
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a ) 
i g. Design and Construction Histo : 
f The dam was designed by Alexander Potter Associates, Architect- | 
7 | Engineers of New York City. It was constructed and completed in November, } 
| 1948 by the U.S. Army Corps of Engineers. Design data, calculation and | 
} a as-built drawings canbe obtained from the Directorate of Facilities Engineer- 
| oe ing, United States Military Academy. 
é | [. * bh. Normal Operatin Procedures 
i Ealct The water level in the reservoir is usually maintained to the spill- 
) | way crest with the upper sluice gate open. During September to April, water 
5 tf | passes over the spillway crest with flashboards in the open position. 
FF | { 
| ie 1.3 PERTINENT DATA 
aa 
| ls a. Drainage Area (square miles) 12.5 
i | | U b. Discharge at Dam Site (cfs) 
| Maximum regulating gate outlets 285 
Unoated Spillway at maximum pool, El 617.8 39,690 
| y Total Spillway capacity at maximum pool, 
y | El 617.8 39,975 
| i c. Elevation (feet above MSL) 
ae. Top of Dam 617.8 « 
See Maximum pool-design surcharge 617.8 
Pie fm Crest of Spillway (ungated) 602 
Streambed at centerline of dam 560 
wood | 
| De | d. Reservoir (miles) 

Length of Maximum pool 0.75 
tie Ut 
BY is ) | e. Storage (acre-feet) 
aly | Crest of Spillway, El 602 1920 | 
| { : ‘Cop of dam, El 617.8 9465 
AF | f. Dam 
u f Type; Concrete gravity 
uae \ Length; 480 feet 
‘ | Height: 58 feet + 
ide x. a Side Slopes: Upstream: vertical at top 
j ; 8V on 1H at bottom 
APs Downstream: 10V on 8H 
ALB vi Top Width: 9.67 feet 
: | ve | Grout Curtain: 3-inch diameter grout 


4 pipes spaced at 5 foot centers 


g. Spillway 
i Type: . Concrete Ogee Weir 
section 
c Length: : 160 feet 
|; Crest Elevation: 602 


: h. Regulating Outjets 
{| Two 20-inch diameter sluice gates are located at E] 592 and El] 585. 

a They are connected to a common 20-inch diameter cast iron pipe with its outlet 
at £1 565.5. A gate valve is provided to regulate the discharge. 


i 


A 36-inch diameter cast iron pipe is located at E1562. A valve is 
provided in the drainage and grouting gallery to regulate the discharge. 
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SECTION 2 - ENGINEERING DATA 
2.1 DESIGN 
Design data, engineering information and as-built drawings are available 
for evaluation of the original design of the dam. There are no records avail- 


able of any design chances to the dam, 


2.2 CONSTRUCTION RECORDS 


There are no construction records available for the project. 


2.3 OPERATION RECORDS 


| 


There are no operation records available. 


A record of reservoir elevation and rainfall are kept daily and are avail- 
able at the Lusk Reservoir Water Treaiment Plant. 


2.4 EVALUATION OF DATA 


Information and drawings were made readily available by personnel of 
the Water Plants Section of the Utilities Division and the Civil Section of 
the Engineering Plans and Services Division; Directorate of Facilities Engi- 
neering, United States Military Academy. 


The information obtained from available data, the personal interviews 
and the visual inspection are considered adequate for this Phase I inspection 
and evaluation. 


SECTION 3 - VISUAL INSPECTION 
3.1 FINDINGS 


a. General 
A visual inspection of Stilwell Lake Dam was made on December 5, 
1978. At that time the reservoir level was at E] 599+, about 3 feet below 
spillway crest. 


Water was discharging from the 20-inch diameter cast iron pipe into 
the spillway bucket. The water level at the bucket was maintained at the 
top of bucket sill by discharges from two 12-inch diameter drain pipes lead- 
ing into the downstream channel. 


Flashboards on the spillway crest were in an upright position except 
for those on the monolith adjacent to the north (left) non-overflow monoliths 
which were in a horizontal position. 


b. Dam 
Both north and south non-overflow monoliths were in good condition. 
No displacements of the horizontal and vertical alignments were observed. 
There was some white mineral deposition along horizontal joints on the down- 
stream face of the dam. No seepage and/or leakage were observed. 


c. Spillwa 
On the downstream: face, there was some deterioration of concrete 


existing in the area near the crest, 


There was some spalling along the horizontal and vertical joints. 
The horizontal joint above the 36-inch diameter low level outlet pipe appears 
to have a wide gap. There was wetness existing on the concrete face below 
this gap, but no seepage was detected. Grass was growing along one of the 
vertical joints. 


The wooden flashboards were in deteriorating condition. It was re- 
ported that the owner is planning to replace them. It is also reported that an 
accessway will be installed between the spillway crest and the top of the dam. 


d. Appurtenant Structures 
The two 20-inch diameter sluice gates in the intake chamber were 
found to be in operating condition. Downstream, cpposite the intake chamber, 
a 20-inch diameter gate valve and a flow indicator were provided. It appears 
that the flow indicatcr is now abandoned and the stem and wheel of gate valve 
are rusted. It is reported that this gate valve is kept open all the time. 
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ie, A 36-inch diameter valve located in the drainage and grouting 


gallery was found well maintained. The valve was closed at the time inspec- 


ted. It was reported that an original butterfly valve was replaced in 1974, 


Inside the drainage and grouting gallery, water has collected to 
approximately one inch deep. The gutter was full of water and silt. Signi- 
ficant amounts of sill and debris were found deposited near the south end of 
the gallery to the degree that the two 6-inch diameter gutter drains were 
blocked, No leakage was observed through joints. On the downstream side 
of the gallery wali, the entire surface below the first horizontal joint was 
found wet and covered by white mineral deposits. The entrance gates to 


‘the gallery were locked and in good condition. 


The railings along south retaining walls were rusted with paint 
completely peeled off. The lock on the south entrance gate on the top of the 
dam failed to open with the key inserted. 


e. Downstream Channel 
Riprap protection is provided on the south (right) bank of the channel, 
Some debris, broken concrete pipes and bushes were found in the downstream 
channel. 


3.2 EVALUATION OF OBSERVATIONS 


Visual observations made during the course of the inspection did not 
indicate any severe structure deficiency or mechanical malfunction which 
would adversely affect the immediate safety of the dam. However, there is 
continuous need of inspection, maintenance and repair programs. 
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SECTION 4 - OPERATIONAL AND MAINTENANCE PROCEDURES 


4,1 PROCEDURES 


During the months of September to April, water passes over the spill- 
way crest with the flashboards open, During May to September the upper 
sluice gate is opened to maintain the water level about one inch over the 


spillway crest. 

The 36-inch diameter valve located in the drainage and grouting gallery 
is usually kept closed, This valve is opened when it is desired to maintain 
the reservoir level not higher than one foot above flashboards so that the 
flashboards will stay in an upright position. 


4,2 MAINTENANCE OF THE DAM 


There is no operation and maintenance manual for the dam; however, 
present maintenance of the project appears adequate. 


4.3 MAINTENANCE OF OPERATING FACILITIES 


The two 20-inch diameter sluice gates, at the intake chamber, and the 
36-inch diameter valve in the drainage and grouting gallery, appear to be in 
acceptable operating condition. An original 36-inch diameter butterfly valve 


was replaced in 1974, 


Records of daily operation of gates are kept in the office. 


4,4 DESCRIPTION OF WARNING SYSTEM IN EFFECT 


An electric water level indicator is located at the Water Plant and auto- 
matically registers reservoir level, If dcemed necessary, Plant personne! will 
report conditions to a higher authority by telephone communications. 


4.5 EVALUATION 


There appears to be nothing in the present operational or maintenance 
procedures which would adversely affect the safety of the project. Overall 
maintenance of the dam and appurtenant features is considered to be adequate. 
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SECTION 5 - HYDRAULIC/HYDROLOGIC 
5.1 DRAINAGE AREA CHARACTERISTICS : 


Stilwell Lake is the last significant lake on Popolopen Brook before the 
| Brook enters the Hudson River. The watershed of Stilwell Lake has a maxi- 
mum length of 6.4 miles in the NE-NW direction and a maximum width of 2.6 
: miles, The entire watershed, which is wooded and includes many lakes and 
|: ponding areas, occupies 8021 acres (12.53 square miles). About 45% (3630 
: acres) of the area is controlled by Popolopen Lake, the outflow of which, to 
ra a degree, is attenuated again, by Mine Lake before entering Stilwell Lake. 
! Mine Lake and a number of other lakes and ponding areas control an additional 
29% (2349.2 acres) of the watershed so that flow from only 2041.8 acres can 
f! be considered as uncontrolled flow entering Stilwell Lake. It is estimated 
: that the available storage, inthe lakes upstream of Mine Lake, a 480.9 acre- 


i 
_ feet could attenuate up to 4.64 inches of runoff over that partial area, The 
i estimated available storage over the entire basin of 12.53 square miles is 
. about 3780 acre-feet which is equivalent to approximately 5.5 inches of 
| runoff, 
| lL 5.2 SPILLWAY CAPACITY 
t i 
i Normal discharges from Stilwell Lake is possible through two low level 
= valve controlled 20-inch diameter cast iron pipe outlets, The spillway is 160 
| feet in length with an "ogee" shaped crest and has a computed maximum dis- 
ue ! ft charge (water level El 617.8) of 39,690 cfs. It is estimated that with the 
water surface at E] 602 the discharge capacities of the 20-inch diameter and 
() 36-inch diameter pipes are 71 cfs and 214 cfs respectively. 
| I im 5.3 RESERVOIR CAPACITY 
f 
Made | [ | According to an available as-built drawing! the maximum reservoir cap- 
| ; acity (£1 617.8) is given as 1455 million gallons or 4465 acre-feet. It is 
estimated that the surcharge storage between spillway crest E] 602 and 
l! El 617.8 is 2541 acre-feet. 


5.4 FLOODS OF RECORD 


There are no stream gages or records of major floods for the Popolopen 
Brook Watershed. Flow records for gages in the Wallkill River basin indicate 
that the worst flooded recorded was October 16, 1955, 
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5.5 DESIGN FLOOD 


Because there are no data available on floods for the Popolopen Brook 
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aT it was necessary to synthesize the Standard Project Flood. 


The Probable Maximum 6-hour rainfall for the United States Military 
ops Academy area is 24,4 inches“, This amount, adjusted® for conformity of 
( generalized isohyetals (in Reference 2) with the shape of the watershed, be- 
comes 19.52 inches. The inflow is based on the sum of the flows entering 
i Stilwell Lake from the directly contributing area (2041.8 acres), the lake 
: area (131 acres), and the outflow from Mine Lake. Inflow to Mine Lake is 


based on the sum of the flows from the directly contributing area (777 acres), 
be fA AT the lake area (24.5 acres), the upstream area affected by ponding (1171 acres), 
ee and the outflow from Popolopen Lake, Unit hydrographs, based onthe Snyder 
method, and using Cr = 2 and 640 Cp = 400, were developed for sub-basins 
i i VI, VII and X. Flows from all other areas were computed by the instantaneous 
tt 


conversion of excess rainfall to runoff because of the small contributing 

drainage areas and the negligible lag time. A loss of 0.2 inches per hour 

t was applied to all rainfall over the land areas. The runoff volume equal to 

s the estimated retention capacity of each ponding sub-area was subtracted 

‘ from the beginning of the flood runoff and in each case the remaining runoff 

i was lagged appropriately before it was added te iuim the inflow to Mine Lake, 
The inflow peaks of the Probable Maximum Flood and the Standard Project 

Flood to Stilwell Lake are 26,29lcfs and 10,170 cfs respectively. 


The potential of the dam being overtopped was investigated on the 
basis of the available surcharge storage and spillway discharge capacity to 
| meet a potential emergency inflow. It was assumed that the lake levels 
were at spillway crest elevation (Mine Lake El] 648.63, and Stilwell Lake 
E] 602) at the start of the flood inflow and the low level outlets were closed 
during the occurrence. The maximum capacity of the spillway on Mine Lake 

was calculated to be 1420 cfs. The computed discharge of the Stilwell Lake | 
1 Spillway with the water level at El] 617.8, equivalent to the top of the dam, 
| is 39,690 cfs, 


oo 


| 
i 
7 5.6 EVALUATION 


7 | The PMF and SPF were routed through the lakes using a computerized 
i | } technique, and resulted in a maximum lake elevation of 613.35 and 607.97 
| 7 for the PMF and SPF respectively, and with peak outflows of 24,245 cfs and 


| 9232 cfs respectively. 

| ql 

i The PMF peak outflow is about 61% of the computed spillway capacity 
i ; and the spillway is therefore considered adequate. 

i 


ean l As-built drawing titled: USMA Water Supply Dam and Reservoir - 
{ 1 Hydrologic and Design Data, drawing no. 512-464, dated 
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i References | 
| 
November 1948 | 
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"Rainfall ['requency Atlas of the United States," USWB Technical 
Paper No. 40. 


3 Engineering Circular EC 1110-2-27, August 1966 


bore } | an 


"Flood Hydrograph Analyses and Computations," EM 1110-2-1405 
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SECTION 6 - STRUCTURAL STABILITY 
6.1 EVALUATION OF STRUCTURAL STABILITY 


a. Visual Observations 
Visual observations did not indicate either existing or potential 
conditions which would adversely affect the safety or structural stability 
of the dam. 


b. Design and Construction Data 
Stability design calculations and other engineering data are avail- 
able from the Directorate of Facilities Engineering, United States Military 
Academy. 


c. Operating Records 
The dam has never been overtopped. Thc daily records of reservoir 


elevations and operation of gates are kept and available at the Water Plant. 


d. Post::Construction Changes 
There are no records of any post-construction changes except for 


the 1974 replacement of the 36-inch diameter butterfly valve in the drainage 
and grouting gallery. 


e. Seismic Stability 
The dam is located in Seismic Zone No. 1, therefore, no seismic 


analyses are warranted, 
6.2 REVIEW OF STABILITY COMPUTATIONS 


The original stability calculations indicated that 50% of the head was 
assumed for the uplift along the base of the dam. This is not in accordance 
with the present design practice indicated on Chapter 2, paragraph 2-04 of 
EM 1110-2-2200, revised November 23, 1960, published by the Corps of 
Engineers, U.S. Army. 


Using the above criteria with an assumed maximum 50% drain efficiency, 
it is found that for the Design Loading Case III, water surface at E] 617.8, 
the sliding factor would be 0.98. This is greater than 9.65 allowed by the 
criteria specified in Chapter 3, paragraph 3-03 of the above mentioned 
manuals, 


It should be noted that the water surface for the Probable Maximum 
Flood (PMF) is 4.5 feet below that assumed for Design Loading Case III. 
Thus, the sliding factor for the case of PMF would be Jess than0.98. In 
view of the fact that its severity, short duration and unusual! occurrence 
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in nature, the safety against sliding can be considered not critical, 


Therefore, the stability of the dam is considered adequate. 
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES 


7.1 DAM ASSESSMENT 


Comoanl —— Epmatond 


a. Safety 
Visual observations made during the course of the inspection did 


not indicate any severe structural deficiency or mechanical malfunction 
which would adversely affect the immediate safety or stability of the dam. 


Freres! 


The total discharge capacity of the spillway and the regulating 
outlets is approximately 39,975 cfs. This is greater than the estimated 
Probable Maximum Flood (PMF) of 24,245 cfs, therefore, the project dis- 
charge capacity is adequate. 
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b, Adequacy of Information 
Information and data available are considered adequate for the 
performance of this investigation. 
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Records of previous inspections made in April 1976 were not avail- 
able at the time of this Phase I inspection, 


7.2 REMEDIAL MEASURES 


No remedial measures are required to assure the safety of the dam - 
at the present time. | ‘ 


Cond 


Certain measures are recommended as follows: : 
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a. Deteriorated concrete surface and spalling along joints should be 
monitored so that the repairs can be made when needed. 


\ 
tL 


b, Siltand debris deposited in the drainage and grouting gallery should 
be removed. The two 6~-inch diameter gutter drains should be cleaned to en- 
sure the free-passage of water collected in the gallery. 
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c. Establish an observatio . and monitoring program of the pattern and 
quantity occurring on the downstream side of the gallery wall. 
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d, Establish a program of periodic inspections of the project features, 


e, Prepare an Operation and Maintenance Manual, 
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